LATENT IMAGE CARRIER AND IMAGE FORMING APPARATUS 
BACKGROUND OF THE INVENTION 

5 

FIELD OF THE INVENTION 

The present invention relates to a latent image carrier and an image 
formiag apparatus for employing the latent image carrier, and more particularly 
to the image forming apparatus having a noise prevention structure in a 
10 photoreceptor serving as the latent image carrier. 

DESCRIPTION OF THE PRIOR ART 
m In image forming apparatuses, such as a copier, a facsimile, and a printer, 

O ^ unfixed image transferred and carried on a recording medium such as a sheet 
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H; 15 of paper is fixed thereon and formed into a copied object or a printed output. 
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O Charging process is one of the image forming processes that is conducted 

in an image forming apparatus. 

The process is a process of charging a uniform electric charge to a 
photoreceptor serving as a latent image carrier. However, as the charging 
20 method, there is charge or contact charge by corona discharge. Corona discharge 
is a method in which a corona charger, which is disposed so that a predetermined 
gap is provided between the photoreceptor and the corona charger, is arranged 
and a high voltage is applied to a charger wire to thereby perform corona 
discharge. According to this method, discharged products such as ozone and 
25 nitrogen oxide are generated during discharge. As such products bring about 
environmental deterioration, recently, a contact charge xnethod that can be 
charged with a low voltage and not generate the above-mentioned drawbacks is 



being adopted. 

According to the contact charging method, a conductive roller, brush, or 
blade is made to come in contact with the photoreceptor and a voltage is applied 
therebetween, whereby charge injection can be performed on the photoreceptor. 

In the case of the contact charging method, the application of a low 
voltage is fine and there is no generation of discharge products. However, 
deposition euch as residual toner or the like on the photoreceptor are apt to be 
reversibly transferred since the charger is in direct contact with the photoreceptor. 
Moreover, when left unattended for a long period of time, a permanent bend will 
occur to a portion of the charger member in contact with the photoreceptor 
causing it to deform. Thus, when the charge process is conducted once more, 
there may be a change in the status of contact with the photoreceptor. 
Consequently, there was fear that failure to uniformly contact the photoreceptor 
will lead to inconsistent charging. 

In order to resolve the drawbacks in the above mentioned contact 
charging method, a method in which a predetermined microscopic interval is 
maintained between the photoreceptor and the charging member, what is known 
as a method of forming a non-contact state charging range between the 
photoreceptor and the charging member has been proposed. Of the structures 
employed in this method, there is one in which when a roller is used as the 
charging member, for instance, a film having a predetermined thickness is 
wrapped around both of the ^y^l circumferential surfaces of the charging roller, 
whereby a gap of the microscopic interval can be provided by the thickness of the 
film. 

Maintaining the aforementioned gap of the microscopic interval according 
to predetermined dimensions is critical to not changing the charging property. 
In other words, on the assumption that the gap is being maintained, uniform 
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charging can be performed by applying a DC voltage relatively easy to set 
However, when there is a change in the size of the gap making it larger than the 
predetermined gap, a charged potential will change in response to the increasing 
change thereof. Hence, in the prior art, superimposing AC voltage on the DC 
voltage is conducted so that a uniform charging property may be attained even if 
a change in the size of the gap occurs. 

A core bar of a relatively light material having conductivity is employed as 
a structure of the photoreceptor. Specifically a thinly formed cylinder made of 
aluminum is used. 

There are cases in which noise is generated during an operation in a 
photoreceptor of such structure. In other words, devices for performing each of 
the processes of charging, writing, developing, transferring, and cleaning are 
y 1 arranged facing the photoreceptor. 

O Among these devices, particularly, the charging device and the cleaning 

16 device are often the source of generating noise in the photoreceptor. 
□ As is apparent from the aforementioned charging condition, since an AC 

voltage superimposed on a DC voltage is applied to the charging device, the thin 
cylindrical part will easily resonate when the AC voltage is applied. The 
resonance of the thin cylindrical part is the cause of conveying noise to the 
20 periphery parts, 

A blade in contact with the photoreceptor is provided in the cleaning 
device. Owing to the repetitious movement of the blade being dragged along 
with the movement of the photoreceptor and then returning back to its original 
position, the thin cylindrical part vibrates, causing the photoreceptor to resonate 
25 and generate noise. 

On the other hand, though a gap of a microscopic interval is formed in the 
charging device which faces the photoreceptor as in the above structure, when a 
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deformation occurs in the photoreceptor side, that is 7 if a portion of the 
circumferential wall thereof dents or swells, the microscopic interval will be 
altered even if the microscopic interval is maintained on the side of the charging 
device, thus leading to a change in the charging property. A change in the 
5 charging property causes the formation of an abnormal image. 



SUMMARY OF THE INVENTION 
The present invention has been made in view of the foregoing problems in 
M a conventional latent image carrier and image forming apparatus employing the 
5 10 conventional latent image carrier, and therefore has an object to provide a latent 
yj image carrier and an image forming apparatus equipped with a structure capable 
■J of preventing noise generation and alteration of a gap formed between the latent 
image carrier and a charging device opposite each other to prevent a change in a 
U charging property thereof from occurring, whereby the prevention of generating 
^15 an abnormal image can be made in the case where a thin cylindrical body is 

5 utilized as the latent image carrier. 

i y 

Tb achieve the above object, according to a first feature of the present 
invention, there is provided a latent image carrier capable of forming an 
electrostatic latent image which corresponds to an image by means of optical 

20 writing after which a photosensitive layer has been uniformly charged, 
characterized in that the latent image carrier is formed of a thin cylindrical body 
and deformation preventing member is disposed in the interior portion thereof 
along the circumferential and axial directions. 

According to a second feature of the present invention, the aforementioned 

25 deformation preventing member is characterized in that it comprises a base 
positioned at a shaft of the latent image carrier and at plural places of the base, a 
plurality of leg parts extending therefrom along the circumferential direction of 
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the latent image carrier with their distal end, el ngated toward, the interior of 
the latent image carrier is provided with a bulging portion eapahle of— -to 
contact with the inside surface of the latent image earrier. 

According to a third feature of the present invention, the aforementioned 
defonnatlon preventing member is characterised in that it is twisted in the axtal 
lection of .he latent image carrier forming successive blade structures from one 
axial end thereof towards the other arial end thereof. 

According to fourth and fifth features of the present invention, the 
aforementioned deformation preventing member is characterized in mat it is 
formed of an elastic bo*, m this case, adiameter of said deformation preventmg 
member is greater than an inner diameter of said latent image carrier upon non- 
elastic deformation of the deformation preventmg member. 

A fiflh feature of the present invention is characterized in that rubber » 
need as the aforementioned deformation preventing member. 

A sixth feature of the present Invention is characterised in mat the latent 
image carrier is formed of a rigid body. 

According to a seventh feature of the present invention, rubber is used as 
the deformation preventing member. 

According to an eighth feature of the present invention, an 
Imase forming apparatus uses the latent image carrier which has the 
aforementioned features. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 The above and Ike other objects, fe^es and advantages of lie present invention 
wiU be more apparent from the following description made in connection wrfh the 
accompanying drawings in which: 
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PIG- 1 is a schematic view for explaining an example of an image forming 
apparatus to which a latent image carrier is applied according to one embodiment 
of the present invention. 

FIG. 2 is a schematic view illustrating an image forming device unit in the 
image forming apparatus shown in FIG. 1. 

FIG. 3 is a front view for explaining the structure of a charging device 
applied to the image forming device unit shown in FIG. 2. 

FIG. 4 is a perspective view showing a portion of a structure of a latent 
image carrier applied to the image forming apparatus shown in FIG. 1, 

FIGS. 5A and 5B are a side view and a front view, respectively* showing 
deformation preventing member loaded in the interior portion of the latent image 
carrier shown in FIG. 4. 

FIG, 6 is a front view showing a different example of the deformation 
preventing member shown in FIGS. 5A and 5B. 

FIGS. 7A and 7B are a side view and a front view, respectively, of a false 
structure for explaining an operation by the deformation preventing member 
shown in FIGS. 6A and 5B. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIG.l, an image forming apparatuses having a fixing unit 
applied thereto according to the present invention. A copier or a printer capable 
of forming full color images is used as the image forming apparatus shown in this 
drawing. Similar to the above-mentioned copier or printer, a facsimile, another 
form of the image forming apparatus, is capable of performing image forming 
process based on the image signals it receives. Note that the image forming 
apparatus is not only intended for forming the above-mentioned color images, but 
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apparatuses for forming single color images are also included, of course. 

A method of sequentially transferring each color separation of an image to 
a same intermediate transfer body and then collectively transferring the image 
superimposed on the intermediate transfer body to a sheet-like recording medium 
such as paper is employed in an image forming apparatus 20 shown in FIG. 1. 

Referring to FIG. 1, the image forming apparatus 20 comprises each of the 
devices cited in the following. 

The devices include image forming devices 2lC> 21Y, 21M, and 21BK for 
forming each of the colors of an image corresponding to an original image, a 
transfer device 22 arranged opposite each of the image forming devices 21C> 21Y, 
21M, and 21BK, manual feeding tray 23 and paper feed cassettes 24, 24 serving 
as a sheet-like medium supplying means for supplying every kind of sheet-like 
medium to a transfer region where the image forming devices 21C, 21Y, 21M, and 
21BK and the transfer device 22 face each other, a resist roller 30 for supplying 
the sheet-like medium conveyed from the manual feeding tray 23 and paper feed 
cassettes 24, 24 in accordance with the timing of image-forming by the image 
forming devices 21C, 21Y, 21M, and 21BK, and a fixing device 1 disposed in the 
transfer region for fixing an image on the sheet-like medium after the image has 
been transferred thereon* 

It is possible to use normal paper generally used in a copier or the like 
(hereinafter, simply referred to as normal paper) and special sheets having a 
thermal capacity larger than that of normal paper including OHP sheets, 90K 
papers such as cards and post cards, thick papers having a basis weight of about 
100 g/m 2 or more, envelopes or the like as the sheet-like medium of the image 
forming apparatus 20, 

Each of the image forming devices 21C, 21Y, 21M, and 21BK develops 
each of the colors cyan, yellow, magenta, and black, respectively Though the 
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color of the toner employed is different, the structures thereof are the same. 
Therefore the structure of the image forming device 21C will be described 
typifying the respective image forming devices 21C f 21Y, 21M, and 21BK- 

A well-known structure of an electrostatic latent image carrier 
5 comprising: a photoreceptor drum 25C, which is constructed of a thin cylindrical 
body having an outside diameter of 30 mm, an inside diameter of 27.5 mm, and a 
circumferential wall of 0.75 mm thick; a charging device 27C, a developing device 
2GC, and a cleaning device 2SC arranged sequentially along the rotating direction 
A of the photosensitive body drum 25C; and an exposed light 29C received 
10 between the charging device 27C and the developing device 26C is employed as 
the electrostatic latent image carrier of the image forming device 21C. In the 
image forming apparatus 20 shown in FIG.1, the transfer device 22 is disposed 
extendedly in an inclined manner, and hence the space occupied by the transfer 
device 22 at a horizontal position can be lessened. 
15 Each of the respective image forming devices 21C, 21Y, 211*1, and 21BK 

U are structured as unit components as shown in FIG- 2 and incorporated in the 

o 

fu image forming apparatus 20. 

Referring to FIG. 2, the photoreceptor drum (for the sake of convenience, 
explanations will be made on the image forming device 21C as the subject matter, 
20 and therefore is denoted by reference numeral 25C in relation thereto), the 
charging device 27C, and the cleaning device 28C are arranged in the image 
forming device unit. 

As shown in FIG- 3, a roller-shaped core bar is used as the charging device 
27C and, in the axial direction thereof, the circumferential surface near both 
25 endmost parts is wrapped with a film 27C1 which has a thickness for maintaining 
a predetermined fine gap between the photoreceptor drum 25C and the charging 
device 27C, The charging device 27C is pressured and urged towards the 

8 



■ y 



yj 

5~ 5 



photoreceptor drum 25C by a spring 27C3 provided on a rotary axis 27C2, and the 
film 27C1 comes in contact with, the circumferential surface of the photoreceptor 
drum 25C to thereby set an opening G therebetween facing each other. For 
example, DC-700V is applied to the core bar by means of a constant voltage 
5 control and AC voltage is applied thereto as well, whereby the charging device 
27C uniformly charges the photoreceptor drum 25C via the aforementioned 
opening G by means of air-discharging. 

Shown in FIG. 2 is the cleaning device 28C in contact with the 
M photoreceptor drum 25C and comprising a cleaning blade 2$C1 for scraping off 
RIO residual toner, a brash 28C2 for collecting the toner scraped off by the cleaning 
blade 28C1, and a disposed toner conveying means 28C3 made of a screw auger 
for conveying the toner collected by the brush 28C2 towards a disposed toner 
accommodating portion. 

Regarding a cleaning mechanism, it is also provided in the charging 
15 device 27C. A pad member 27C4 in contact with the film 27C1, which is 
wrapped around both axial ends of the core bar, is employed as the cleaning 
mechanism of the charging device 27C. The provision of a cleaning mechanism 
in the charging device 27C is that as long as the film 27C1 is constantly in contact 
with the photoreceptor drum 25C, the pad member 27C4 is a member for 
20 preventing toner or the lite adhered to the photoreceptor drum 25C from being 
transferred back to the film. Changes in the contact state between the film 27C1 
and the photoreceptor drum 25C due to the reverse transfer of toner or dust is 
prevented so that the opposing gap between the photoreceptor drum 25C and the 
charging device 27C is always maintained uniformly. 
25 A structure for preventing the generation of noise is provided in the 

photoreceptor drum 25C, 

The photoreceptor drum 25C shown in FIG. 4 is formed thin, that is, 
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having a circumferential wall of 0.75 mm thick, and deformation preventing 
member 31 is loaded in a space portion in the interior part thereof. 

Placed in the interior part of the photoreceptor drum 25C, the deformation 
preventing member 31, provided with a base 31A that is positioned in the center 
of the photoreceptor drum 25C, is a press-touchable member formed on the 
interior surface of the circumferential wall of the photoreceptor drum 25C along 
the circumferential and axial direction thereof. 

The base 31A has a plurality of leg parts 31B in a circumferential 
direction and which are elongated radially- The plurality of leg parts 31B are 
formed of elastic bodies deform able in a bending manner when press-touched to 
the inner surface of the circumferential wall of the photoreceptor drum 25C. In 
the present embodiment, EP rubber is used to form the leg parts 3 IB integrally 
formed with the base 31 A. 

The base 31A is formed of a hollow cylinder and along the circumferential 
direction at several places thereof, the leg parts 31B are integrated thereto. 

FIG. 5 is a drawing illustrating the details of the deformation preventing 
member 31. In FIG. 5A> the extended length of the leg parts 31B is larger than 
the inside diameter of the photoreceptor drum 25C F and is thus formed of blade 
Structures elongated in the radial direction from the base 31 A. Bulging portions 
31B1 formed of thick portions protruding in the circumferential direction are 
provided at the distal end of the leg parts 31B. 

The bulging portions 31B1 have areas that may come in contact with the 
interior surface of the circumferential wall of the photoreceptor drum 25C when 
the leg parts 3 IB deform in a bending manner. 

The deformation preventing member 31 can be bent circumferentially 
when inserted into the photoreceptor drum 25C due to a difference formed 
between the extension length of the leg parts 3 IB and the inside diameter of the 
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photoreceptor drum 25C, and the bulging portion 31B1 can be press-touched to 
the interior surface of the circumferential wall of the photoreceptor drum 25C 
owing to elasticity resilience. 

As shown in FIG. 5B, the leg parts 31B are successively twisted in the 
axial direction from one end thereof towards the other end thereof. When 
inserting the leg parts 3 IB into the photoreceptor drum 25C, the direction in 
which the leg parts 31B are to be twisted is set to a toppling direction of the leg 
parts 3 IB to thereby attain a direction in which the bulging portions S1B1 are 
press-touched to the interior surface of the circumferential wall of the 
photoreceptor drum 25C 

The present embodiment is thus composed as such wherein the 
deformation preventing member 31 is inserted inside the photoreceptor drum 25C 
and incorporated therein. 

The incorporation of the deformation preventing member 31 is performed 
by inserting the deformation preventing member 31 into the photoreceptor drum 
25C from one axial end thereof When the deformation preventing member 31 is 
inserted into the photoreceptor drum 26C, it is subjected to insertion resistance 
and can move in a rotating manner in the twisting direction. 

Upon being subjected to insertion resistance due to the rotating twist 
operation, the bulging portions 31B1 topples in the direction of coming into 
contact with the interior surface of the circumferential wall Utilizing the 
elasticity resilience of the leg parts 31B, the bulging portions 31B1 are 
press-touched to the interior surface of the circumferential wall Accordingly, the 
leg parts 31B bear the role of a pole press-touched to the interior surface of th 
circumferential wall of the photoreceptor drum 25C, whereby the circumferential 
wall is suppressed from deforming and a vibration-control function can be 
demonstrated. 
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The distal end of the leg parts of the deformation preventing member 31, 
that is, the bulging portions 31B1 thereof, are prees-touched to the interior 
surface of the circumferential wall of the photoreceptor drum 25C in the 
circumferential and axial direction and thus can be made to function as 
strengthening parts for the circumferential wall. The spring modulus of the 
circumferential wall is increased* whereby the vibration-control function can be 
attained. Besides, the bulging portions 31B1 are press-touched to the 
circumferential wall of the photoreceptor drum 25 C in the circumferential and 
axial direction thereof, and therefore spaces between adjacent leg parts 31B in 
the circumferential direction, that is, spaces denoted reference symbol S in FIG. 
5 A are sealed spaces formed by the base 31 A and the leg parts 3 IB. The rigidity 
in the spacial section is enhanced whereby deformation of the circumferential 
wall is suppressed. Consequently, the gap (denoted by reference symbol G in 
PIG. 3) between the circumferential surface of the photoreceptor drum 25C and 
the charging device 27C can be prevented beforehand from becoming deformed 
when a deformation in the circumferential wall occurs. As shown in FIG.7, this 
is, for example, as in the case where the leg parts 31B are extended linearly in the 
radial and axial direction of the circumferential direction of the photoreceptor 
drum 25C and no space is formed between the adjacent leg parts 31B. This 
implies that the circumferential wall between adjacent leg parts 31B in the 
circumferential direction of the photoreceptor drum 25C (state denoted by the 
two-dot chain line P in FIG. 6) will never deform. 

According to the present embodiment, the leg parts 31B are formed 
twisted in the axial direction, whereby a state in which the bulging portions 31B1 
are automatically press-touched to the interior surface of the circumferential wall 
by an insertion operation can be attained. The leg parts 3 IB can thus be made 
to function as the strengthening parts press-touched to the interior surface of the 
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circumferential wall of the photoreceptor drum 25C without the need to perform a 
special rotating operation or the like. 

It is to be noted that as a structure wherein leg parts are in a twisted 
state in the axial direction of the photoreceptor drum 25C, there is a coil. In this 
ease, as shown in PIG. 6, a structure in which a coil 33 and an elastic cylindrical 
body 32 that can he coupled to the expansion movement of the coil 33 disposed on 
the outer circumference thereof is employed as the deformation preventing 
member (for the sake of convenience, denoted by reference numeral 31'). In this 
structure, the coil 33 twisted so that the diameter thereof is contracted is inserted 
into the photoreceptor drum 25C in this state. Then the coil 33 returns back to 
its original shape so that a state wherein the coil 33 is press-touched to the 
interior surface of the circumferential wall of the photoreceptor drum 25C is 
formed, whereby the elastic cylindrical body 32 can be press- touched to the 
interior surface of the circumferential wall in circumferential and axial direction. 
As a result, it is possible to suppress the circumferential wall in the 
circumferential and axial direction from deforming. Further, the bulging portion 
31B1 is formed not only as the convex portion capable of contacting the interior 
surface of the photoreceptor drum 25C, but it ia also possible to form a plurality of 
convex portions on the leg parts 31B so that at least one of the convex portions 
may come in contact with the interior surface of the circumferential wall of the 
photoreceptor drum 25C in spite of the bending state of the leg parts 3lB, 

According to the first and second features of the present invention, due to 
the provision of the deformation preventing member along the circumferential 
and axial directions of the latent image carrier formed of a thin cylindrical body, 
the spring modulus of the circumferential wall is increased, whereby resonance is 
suppressed. Particularly, according to the second aspect of the present invention, 
since the plurality of leg parts extending from the base, which is positioned at the 
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shaft of the latent image carrier, with their distal ends elongated towards the 
interior of the latent image carrier and having bulging portions at the distal ends 
capable of coming into contact with the inside surface of the latent image carrier 
is provided, the leg parts can be press-touched along the circumferential and axial 
direction of the latent image carrier, thus making it possible to suppress the 
circumferential wall of the latent image carrier from deforming while it resonates, 
thereby restraining the circumferential wall from vibrating. Consequently, the 
latent image carrier will not resonate during the application of the AC voltage to 
the charging device, in addition to the DC voltage, and furthermore, the vibration 
of the cleaning blade will not be conveyed. Therefore, generation of noise may be 
suppressed. 

According to the third feature of the present invention, the deformation 
preventing member is composed of successive blade structures twisted in the 
axial direction of the latent image carrier from one axial end thereof towards the 
other axial end thereof, and therefore is press-touched to the entire region of the 
circumferential direction of the latent image carrier. Thus, the vibration of the 
circumferential wall can be suppressed and unlike the blade structure extended 
only in the radial direction, resonance of the circumferential wall in the 
circumferential direction can be positively suppressed. In addition, because the 
deformation preventing member is twisted in the axial direction, the act of 
rotating and contacting the latent image carrier in the axia l direction can be 
performed simultaneously when inserting the deformation preventing member 
therein, and hence insertion can be performed smoothly unlike an insertion by 
pressing only. 

According to the fourth and the fifth features of the present invention, it is 
possible to efficiently repress resonance and prevent noise generation since the 
deformation preventing member is an elastic body, especially formed of rubber, 
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and therefore can absorb the resonance of the circumferential wall due to elastic 
deformation. The deformation preventing member can firmly be inserted into the 
latent image carrier since a diameter of the deformation preventing member is 
greater than an inner diameter of the latent image carrier. 

According to the eighth feature of the present invention, since an image 
forming apparatus includes the latent image carrier having its circumferential 
wall strengthened by the deformation preventing member, resonance readily 
generated by charging conditions is suppressed, whereby generation of noise can 
be prevented and the latent image carrier can be prevented from deforming in the 
axial direction as well Accordingly, it is possible to prevent charging properties 
from changing by maint aining the opposing state between the charging member 
and the latent image carrier according to predetermined conditions. Formation 
of abnormal images caused by a change in the charging property can thus be 
prevented. 
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